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Abstract—In the field of agriculture, it is necessary to make 
right decisions for determining  various things. Among others is 
in determination of plants to be planted with several criteria such 
as knowledge, budget, land area, human resources, and 
investment value possessed. Therefore, decision support systems 
constitute appropriate method to facilitate farmers or non-
farmers to make decisions. The expert system will be developed is 
desktop-based and uses Decision Expert (DEX) method to 
generate recommendations for most appropriate decision 
selection therefore  it can be reference for all users. This  study 
will define criteria on value set of Salad Garden application in 
the DEX evaluation model. To be prepared for all possible 
combinations of input and output criteria values. Rules specified 
by decision maker with aggregation function declared point-by-
point for all possible combinations of attribute values. From test 
results based on DEX method calculation, decision for plant 
species to be planted through determination of each criterion and 
rule. 
Keywords-agricultural, plant selection, decision support 
systems, decision expert (DEX) 
I. INTRODUCTION 
 In planting or farming is always required knowledge 
and decision-making to get the harvest as of expectations. 
There are various things that may affect the harvest. But 
sometimes everyone who wants to grow plants know nothing 
to note therefore often harvesting not as of the expectations. 
Many factors that affect it ranging from knowledge owned, 
budget, land area, human resources, and investment value. 
(Rozman & Pažek 2012) reviewed basic concepts of DEXi 
method and possible applications in agriculture on real life 
decision and assessment problems. 
 In this paper will be discussed a desktop application called 
"SALAD GARDEN". The application is used to help 
everyone from farmers to non-farmers in agriculture or 
plantation decision making and also facilitate all users having 
no knowledge in agriculture to start their activities. This 
journal provides insight in using DEX for designed application 
system accompanied with benefits of decision making. Also 
conducted decision making productivity calculation in a 
problem based on DEX method. 
 
II. LITERATURE REVIEW 
In this section, basic conceptual theories and methods 
used in making this decision support system application to 
select appropriate promotions will be discussed. 
A. Decision Expert (DEX) 
The DEX (and its windows version DEXi) is a method 
for qualitative multi-attribute decision modelling and support 
(Rozman & Pažek 2012). Its main purpose is to support 
decision makers in solving complex multi-attribute decisions 
such as selecting job applicants, choosing technology types, 
buying house, evaluating performance of complex systems 
and etc. Such decisions generally occur in life and where there 
are many options with good and bad points to be evaluated, 
analyzed and/or compared against each other.  Many real life 
applications of multi-attribute methodswere based on DEXi 
(Bohanec and Rajkovič 2006). (Vindis et al 2012) evaluated 
simulation model of energy crops for biogas production using 
DEX methodology. 
DEX departs from using numerical 
variables and weight-based utility functions by 
introducing concepts from expert systems: qualitative 
(symbolic, linguistic) variables, if-then rules, dealing 
with uncertainty, high emphasis on transparency of 
models and explanation of evaluation results (Bohanec et al 
2013). The underlying theory of the program is based on new 
approach to multi-attribute decision making, emphasizing the 
importance of decision makers in decision-making processes 
(Rajkovic et al. 2003). Decision makers are encouraged to 
learn and explore their decision space by defining seemingly 
relevant attributes, and words describing level of attributes. It 
is expressed simply and naturally as a simple fact (also called 
decision rule), i.e.: 
 “If the price is high and the quality is low then the 
option is unacceptable” 
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This knowledge representation method used by many 
expert systems and artificial intelligence programs. When 
implemented as DEX, this approach is used for decision 
making that turns out to be very flexible. By exploring its 
decision space, users can gain insight into the decision-making 
process (Ljubljana 1991). 
B. Decision Suport System 
      Decision support system according to (Efrain Turban 
2005) is an interactive computer-based system, helping 
decision makers to use data and models for solving 
unstructured problems. combination of models, techniques of 
analysis, and information retrieval such as helping to develop 
and evaluate suitable alternatives. According to (Elvina Lubis 
2003) decision support system is an information system 
helping to identify decision-making opportunities or providing 
information to assist decision-making. Basically decision 
support system is almost the same as management information 
system as it uses database as data source. DSS begins with 
SIM (Management Information System) as it emphasizes 
function of supporting decision makers at all stages, although 
actual decision remains exclusive authority of the decision-
maker. Decision support system is intended to support 
management in performing analytical work in less structured 
situations and with less obvious criteria. DSS is not meant to 
automate decisions instead of presenting interactive tools 
making possible for decision-making to conduct various 
analyzes using available models. 
  
C. Decision Making 
Decision-making is the process of selecting certain 
options from set of possible, to fulfill target or purpose of the 
decision maker (Triantaphyllou&Stuart 1995). Practically, 
options (also called alternatives) are objects or actions (more 
or less) of the same type, such as different computer systems, 
different people in applying for a particular job, or different 
investment strategies. Decision-making takes place daily in 
almost all areas of human activity, from personal decisions as 
well as daily decisions to difficult issues in economics, 
management, medicine, etc. The difficulties of some problems 
caused by complexity mainly come from:  
• Size on parameter or value set that can affect the 
decision, 
• Incomplete, uncertain or conflicting target and/or 
knowledge, 
• numerous and / or freely defined options, 
• Group presence in different decision-making with 
different target, and 
• Time constraints imposed in the decision-making 
process. 
Human support in making complex decisions is the goal 
of many researchers and practitioners. Various computer-
based methods and systems have been developed. Especially 
those learning decision support systems, operations research 
and science management, decision theory or decision analysis. 
 
D. Expert System  
Expert systems are intelligent information systems acting in 
some sense as human experts in domain applications (Song 
Yingdong 2014). A major new feature introduced by expert 
system methodology is the ability to explain their decisions in 
terms understandable by user. 
 Expert systems typically consist of two modules: (1) 
knowledge base and (2) inference engine. The knowledge base 
containing knowledge on domain of particular problem. 
Knowledge can be represented in various forms. The most 
common are production rules (if-then), semantic nets and 
frames. In addition, this formalism is usually able to handle 
inaccuracy, uncertainty, and qualitative (nonnumeric) of 
knowledge expert. 
 The inference engine (1) solves problems expressed by 
user by applying certain reasoning procedures on knowledge 
base and (2) generating user-oriented explanations of solution. 
modularity of the expert system makes possible single 
inference engine to be associated with different knowledge 
bases, therefore obtaining different expert systems that solve 
different problems (though more or less similar. In this case, 
user has opportunity to build his own knowledge base. Snails 
consisting of inference machines and usually, different 
modules supporting development of knowledge base by means 
of, i.e. machine learning or question and answer dialogue . 
 Concept  of expert systems offers numbers of potentials 
for decision support (Dandawate et al. 2014. With some 
adaptations for field of decision-making, this approach can 
improve effectiveness of decision support in terms of 
Knowledge Generation, Verification and Learning, 
Explanation of decision, Choice Analysis, and knowledge 
Qualitative handling ("soft"), 
. 
III. RESULT DAN DISCUSSION 
A. Result 
SALADGARDEN application is used to determine the 
decision alternative to the right choice and in accordance with 
the criteria specified by the expert. This application has four 
major stages in making decisions after determining alternative 
decisions. Figure 1 is the flowchart of the DEX algorithm in 
this application.  
 
Figure 1. Flowchart of DEX Algorithm 
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The first stage is to determine the criteria for the object to 
be measured decision. At this stage the expert starts to 
determine the criteria to be used to measure an alternative by 
using DEX. The criteria have the hierarchy in Figure 2. 
 
Figure 2. The Criteria’s Hierarchy  
The second stage is the determination of the scale used as a 
benchmark against a criterion by the expert. Each criterion in 
hierarchy is defined as a discrete variable taking values from 
set of symbols. These symbols need to be set for each criterion 
separately by model developer and usually consist of words 
such as good, excellent, acceptable, and so on. Value set in 
implementation has very difficult to easy level. Under table 1 
definition of criteria on value set of Salad Garden application 
in evaluation model of DEX is defined. 
TABLE 1. DEFINITION OF THE VALUE CRITERIA SET IN THE DEX 
EVALUATION MODEL 
Criterion Value set 
Plan Reject, Poor, Average, Good, Very Good 
     Gains High Loss, Loss, Breakeven, Moderate 
Profit, High Profit. 
           Knowledge Nothing Learned, Something, A Lot 
           Finance Loss, Breakeven, > 500 rb, 3-5 jt, > 5 jt 
     Implementation Very Difficult, Difficult, Possible, Easy 
           Human  Resources Not Available, Some, Available 
           Invest Large, Small, None 
 
 Third stage define rules on DEX. In DEX, use of 
qualitative criteria requires adequate approach. The 
aggregation made by these decision rules is  rule defined by 
decision maker, with an aggregated function declared point-
by-point for all possible combinations of attribute values. 
Usually represented in tabular form. Table 2 shows set of nine 
decision rules for aggregation of human resource criteria and 
investment into implementation.  
TABLE 2. RULES FOR THE IMPLEMENTATION OF THE DECISION OF 
AGGREGATION 
Rule Human Resources Investment Implementation 
1 Not Available Large Very Difficult 
2 Some Large Difficult 
3 Available Large Difficult 
4 Not Available Small Very Difficult 
5 Some Small Difficult 
6 Available Small Easy 
7 Not Available None Very Difficult 
8 Some None Possible 
9 Available None Easy 
        DEX provides table consisting of all possible 
combinations of input criteria values, while the rightmost 
column corresponds to output criteria (Implementation under 
Table 2). Decision maker then needs to fill in values in the 
rightmost column. This process is permanently monitored by 
DEX, providing two types of assistances:  
• Checking consistency of new rules defined, 
• Setting upper and lower limits of a rule. 
Consistency checking are conducted by DEX whenever 
user enters a new rule. The aggregation function must increase 
or at least remain constant with increasing argument values. 
Otherwise, the choice of all better or equal values of some 
other options would be unfairly evaluated as worse choice. In 
other words, aggregation function must be monotonous. 
  
TABLE 3. THE RULES DECISION TO GAIN 
Rule Knowledge Finance Gain 
1 Nothing Learned Loss High Loss 
2 Something Loss Loss 
3 A Lot Loss Loss 
4 Nothing Learned Breakeven Loss 
5 Something Breakeven Loss 
6 A Lot Breakeven Breakeven 
7 Nothing Learned >Rp.500.000 Breakeven 
8 Something >Rp.500.000 Moderate Profit 
9 A Lot >Rp.500.000 Profit 
10 Nothing Learned Rp.3.000.000 - Rp.5.000.000 
Break 
even 
11 Something Rp.3.000.000 - Rp.5.000.000 Profit 
12 A Lot Rp.3.000.000 - Rp.5.000.000 Profit 
13 Nothing Learned >Rp.5.000.000 Moderate Profit 
14 Something >Rp.5.000.000 Profit 
15 A Lot >Rp.5.000.000 Profit 
 
Utilization criteria in terms of knowledge, finance and 
gain is necessary required. Based on 15 rules available for 
gain have different decision rules. The example under Table 3 
shows set of fifteen decision rules for the aggregation of 
knowledge and finance criteria into gain.  
 
TABLE 4. THE RULES DECISION TO GAIN AND IMPLEMENTATION 
(PLAN) 
Rule Gain Implementation Plan 
1 High Loss Very Difficult Reject 
2 Loss Very Difficult Reject 
3 Breakeven Very Difficult Reject 
4 Moderate Profit Very Difficult Poor 
5 Profit Very Difficult Poor 
6 High Loss Difficult Reject 
7 Loss Difficult Reject 
8 Breakeven Difficult Poor 
9 Moderate Profit Difficult Average 
10 Profit Difficult Average 
11 High Loss Possible  Reject 
12 Loss Possible Poor 
13 Breakeven Possible Average 
14 Moderate Profit Possible Good 
15 Profit Possible Very Good 
16 High Loss Easy Reject 
17 Loss Easy  Poor 
18 Breakeven Easy Average 
19 Moderate Profit Easy Very Good 
20 Profit Easy Very Good 
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Based on the criteria in terms of gain, implementation and 
plan is necessary required. 20 rules on gain and 
implementation have different decision rules through point of 
DEX (Decision Expert System) method. The aggregation 
function is used for all possible combinations of attribute 
values on each criterion. The example under Table 4 indicates 
set of twenty decision rules for aggregation of gain criteria and 
implementation to plan.  
At the final stage, the expert will make assessment on each 
alternative based on existing criteria. Figure 3 is a page of the 
plan features used by experts to measure each of the 
predefined criteria of vegetable alternatives. For the case 
study, 6 samples of vegetables are selected: tomato (tomat), 
cucumber (timun), red pepper (cabe merah), mustard greens 
(sawi), corn (jagung) and green beans (kacang hijau). 
 
 
Figure 3. Measurement Criteria 
B. Discussion 
A farmer need to make decision from 3 types of vegetable 
suitable to be planted in the dry season with a budget of Rp 
5,000,000. By comparison criteria using DEX and predefined 
rules (under tables 1, 2, 3, and 4), the result is in Table 5. 
TABLE 5. Result   
Criterion Tomato Cucumber Corn 
Plan Very Good Very Good Reject 
  Gain Profit Moderate Profit Breakeven 
     Knowledge A Lot Something Nothing Learned 
     Finance Rp.3.000.000 - Rp.5.000.000 >Rp.500.000 
Rp.3.000.000- 
Rp.5.000.000 
Implementation Easy Easy Very Difficult 
     Human  
     Resources Available Available Not Available 
     Invest Small Small Small 
  
 Based on the results obtained in determining a decision of 
the DEX method by determining each criterion or rule, under 
Table 5  can be seen that 3 types of vegetable can be planted 
during dry season are tomatoes, cucumbers, and corn. Each 
plant has value set determined by decision expert both in 
terms of gains and implementation. Decision experts 
determine contents of value set based on existing resources 
and conditions. And rules that are made is reference answer 
from decision hierarchy determined by the expert before 
determining the outcome of decision. 
 It was found that tomatoes and cucumbers are plants that 
match the criteria that have been determined by experts. Then 
the expert can determine the best vegetables by comparing 
tomatoes and cucumbers. Comparing here is a subjective 
judgment of the experts themselves and experts can compare 
based on information information from the results of each 
criterion. 
IV. CONCLUSIONS AND SUGGESTION   
A. Conclusion  
The conclusions of this research are: 
1. Implementation of decision support system with DEX 
method is done based on result of value set with criteria 
of plan, gain and implementation. The results of this 
decision-making system process can be used as 
consideration for determining what plants will be planted 
based on plan, gain, knowledge, implementation, human 
resources, investment.  
2. The program is based on new approach to multi-attribute 
decision making, emphasizing the importance of decision 
makers in decision-making process. 
3. From results of tests based on DEX method calculation 
obtained decision of type of plant that can be planted 
through determination of each criterion or rule.  
 
B. Suggestion 
 Based on results of essay has been conducted, to 
hopefuly he next essay to conduct research decision support 
system using Vredana program to see qualitative comparison 
of DEX calculation, therefore decision makers can compare 
from the same results such as cucumbers and tomatoes 
although however decision makers can still compare again its 
sub criteria qualitatively, it all depends on actual decision that 
will always remain exclusively authorized for decision maker.  
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